Growth-dependent phosphorylation of the PtsN (EIINtr) protein of Pseudomonas putida.
The nitrogen-related branch of the phosphoenolpyruvate: carbohydrate phosphotransferase system (PTS) of Pseudomonas putida includes the ptsN gene encoding the EIINtr (PtsN) enzyme. Although the implication of this protein in a variety of cellular functions has been observed in diverse bacteria, the physiological signals that bring about phosphorylation/dephosphorylation of the PtsN protein are not understood. This work documents the phosphorylation status of the EIINtr enzyme of P. putida at various growth stages in distinct media. Culture conditions were chosen to include fructose (the uptake of which is controlled by the PTS) or glucose (a non-PTS sugar in P. putida) in minimal medium with casamino acids, ammonia, or nitrate as alternative nitrogen sources. To quantify the relative ratio of PtsN/PtsN approximately P in live cells, we resorted to the in situ electrophoresis of whole bacteria expressing an E-epitope-tagged EIINtr followed by the fractionation of the thereby released native proteome in a non-denaturing gel. Although the PtsN species phosphorylated in amino acid His68 was detected under virtually all growth scenarios, the relative levels of the non-phosphorylated form varied dramatically depending on the growth phase and the nutrients available in the medium. The share of phosphorylated PtsN increased along growth in a fashion apparently independent of any trafficking of sugars. The large variations of non-phosphorylated PtsN in different growth conditions, in contrast to the systematic excess of the phosphorylated PtsN form, suggested that the P-free PtsN is the predominant signaling species of the protein.